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ABSTRACT 
 
 
Honey has been reported to have anti-microbial and anti-inflammatory 
properties, due to the presence of polyphenol and hydrogen peroxide, respectively. 
To our knowledge, the detail compounds that contribute to the activities are still 
unknown. Therefore, this study was focused on anti-microbial and the anti-
inflammation activities of selected honey samples including Tualang, Acacia and 
Gelam honey from Malaysia. First, the honey samples were fractionated by acidified 
water (pH 2) in a solid phase extractor using C18 column. Then, the honey fraction 
was assayed for anti-microbial and anti-inflammatory activities using well diffusion 
method and enzymatic cyclooxygenase (COX-1 and -2) assay, respectively. For anti-
microbial study, four different microbial strains consisted of gram positive 
(Staphylococcus aureus) and gram negative (Salmonella typimurium) bacteria, yeast 
(Candida albican), as well as fungi (Fusarium oxysporum) were tested on the honey 
samples. The result showed that only Salmonella typimurium and Candida albican 
were inhibited by crude and acidified fraction of Tualang, Acacia and Gelam honey, 
but no inhibition was observed for Staphylococcus aureus and Fusarium oxysporum. 
The minimum inhibitory concentration (MICs) of the crude honey samples (50.0% 
w/v) and their fractions (12.5-25.0% w/v) against Salmonella typimurium were about 
two to three times higher than the MICs of Manuka honey and its fraction (6.3-
12.5% w/v). However, the MICs of honey samples (3.1-6.3% w/v for crude honey 
samples and 0.8-3.1% w/v for their acidified fractions) against Candida albican 
appeared to be better, or at least comparable to Manuka honey samples (25.0% w/v 
for crude honey samples and 3.1% w/v for their acidified fractions). On the other 
hand, the anti-inflammatory activity of honey samples at 50% of inhibition (IC50) 
was found to be 0.7-1.7 mg/µL for COX-1 and 0.4-1.3 mg/µL for COX-2. 
Fractionation did not improve the anti-inflammatory activity of honey samples 
because their IC50 values were increased to 320.0-1080.0 mg/L for COX-1 and 
280.0-400.0 mg/L for COX-2. In term of selectivity ratio of COX-1/COX-2, the 
crude honey samples of Gelam (ratio=3.3) and its fraction (ratio=2.7) appeared to be 
the most selective COX-2 inhibitor, which was about two times higher than the 
selectivity of Manuka honey. The anti-microbial and anti-inflammatory properties of 
honey could be due to the presence of quercetin, chlorogenic acid, acacetin, 
apigenin-7-o-glucoside, myricetin and coumaryl quinic acid. These phenolic acids 
and flavonoids were detected in the honey fraction. 
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ABSTRAK 
 
 
Madu telah dilaporkan mempunyai sifat anti-mikrob dan anti-inflamatori 
masing-masing disebabkan oleh kehadiran polifenol dan hidrogen peroksida. Dalam 
pengetahuan kami, sebatian yang menyumbang kepada aktiviti tersebut masih tidak 
diketahui. Oleh itu, kajian ini memberi tumpuan kepada aktiviti anti-mikrob dan anti-
inflamatori sampel madu terpilih dari Malaysia termasuk Tualang, Acacia dan 
Gelam. Sampel madu dipecahkan kandungannya menggunakan air berasid (pH 2) di 
dalam pemecah fasa pepejal kolum C18. Pecahan madu telah dinilai untuk kehadiran 
aktiviti anti-mikrob dan anti-inflamatori yang dilakukan ke atas sampel pecahan 
madu menggunakan kaedah masing-masing iaitu telaga resapan dan cerakin 
enzimatik siklooksigenase (COX-1 dan COX-2). Empat jenis strain mikrob yang 
berbeza terdiri daripada gram positif (Staphylococcus aureus), gram negatif 
(Salmonella typimurium), yis (Candida albican) dan juga kulat (Fusarium 
oxysporum) telah diuji ke atas sampel madu. Keputusan menunjukkan bahawa, hanya 
Salmonella typimurium dan Candida albican telah direncatkan oleh madu mentah 
dan pecahan berasid daripada sampel Tualang, Acacia dan Gelam, tetapi tiada 
perencatan diperhatikan bagi Staphylococcus aureus dan Fusarium oxysporum. 
Kepekatan perencatan minimum (MICs) sampel madu mentah (50.0% w/ v) dan 
pecahannya (12.5-25.0% w/v) terhadap Salmonella typimurium adalah kira-kira dua 
hingga tiga kali lebih tinggi daripada MICs daripada madu Manuka dan pecahannya 
(6.3-12.5% w/v). Walau bagaimanapun, MICs sampel madu (3.1-6.3% w/v bagi 
sampel madu mentah dan 0.8-3.1% w/v bagi sampel pecahan berasid) terhadap 
Candida albican adalah lebih baik, atau sekurang-kurangnya setanding dengan 
sampel madu Manuka (25.0% w/v bagi sampel madu mentah dan 3.1% w/v bagi 
sampel pecahan berasid). Sebaliknya, aktiviti anti-inflamasi terhadap sampel madu di 
50% perencatan (IC50) didapati 0.7-1.7 mg/μL bagi COX-1 dan 0.4-1.3 mg/μL bagi 
COX-2. Pemecahan tidak meningkatkan aktiviti anti-inflamasi sampel madu kerana 
nilai IC50 telah meningkat kepada 320.0-1080.0 mg/L bagi COX-1 dan 280.0-400.0 
mg/L bagi COX-2. Dari segi nisbah selektif COX-1/COX-2, sampel madu mentah 
dari Gelam (nisbah=3.3) dan pecahannya (nisbah=2.7) adalah merupakan perencat 
COX-2 yang paling selektif, di mana kira-kira dua kali lebih tinggi berbanding 
keselektifan madu Manuka. Ciri-ciri anti-mikrob dan anti-inflamasi madu mungkin 
disebabkan oleh kehadiran kuersetin, asid klorogenik, akasetin, apigenin-7-o-
glukosida, mirisetin dan asid kuinik kumaril. Asid fenolik dan flavonoid tersebut 
telah dikesan di dalam sampel pecahan madu.   
